Posttranslational Modifications in Spermatozoa and Effects on Male Fertility and Sperm Viability.
Spermatogenesis is a complex and highly regulated process. The ability of spermatozoa to perform its function depends on multiple physiological and genetic factors that are not fully understood. Notably, due to lack of transcriptional and translational activity in spermatozoa, posttranslational modifications (PTMs) play key roles in determining their viability. PTMs not only confer structural changes in the proteome of the spermatozoa cells, but also increase the diversity of the proteome and introduce specific modifications that could be translated into functional changes in the affected spermatozoa. Multiple PTMs of active proteins have been identified in the developing spermatogonia. This review summarizes a diverse range of PTMs taking place in the developing spermatozoa, and analyzes their effects on male fertility and sperm viability. In particular, we discuss how SUMOylation, ubiquitination, phosphorylation, acetylation, glycosylation, and disulphide bond formation in proteins play a role in spermatogenesis, sperm maturation, movement of maturing spermatozoa to epididymis, capacitation, hyperactivation, spermatozoa motility, subversion of immune detection by spermatozoa, sperm to egg recognition and fusion, and the fertilization process. When possible, the specific proteins involved in these processes are highlighted. We point to existing knowledge gaps in the field of proteomics, and provide suggestions for future research on sperm viability and male fertility. We discuss briefly, as an example, the observations in water buffalo, Bubalus bubalis, which provides both meat and milk, and therefore is a reliable source for energy and protein needs of human populations. In conclusions, understanding the ways in which PTMs impact mammalian fertility and reproduction is important to make significant strides for diagnostic and therapeutic strategies in the near future.